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Elderly persons are thought to use emergency departments (EDs) disproportionately. This
phenomenon has implications for policy-making as the population of the elderly continues
to increase. This study aimed to characterize national ED utilization by elderly patients
(≥ 65 years old), compared with that by younger patients (15–64 years old). The sample was
selected from the National Health Insurance Research Database for the year 2000. There were
519,003 visits to adult EDs in the 12 medical centers sampled. The study used a secondary
data analysis and included 14 variables. The elderly accounted for 28.5% of all adult ED
visits. Compared with younger patients, a greater proportion of elderly patients were male
(61.6% vs. 47.7%, p < 0.001), had chronic diseases (11.9% vs. 8.0%, p < 0.001), were major
cases (6.7% vs. 4.1%, p < 0.001), made no co-payment (38.5% vs. 5.8%, p < 0.001), were frequent
users of outpatient services (28.4% vs. 9.9%, p < 0.001), were higher-level emergencies
(60.0% vs. 43.7%, p < 0.001), had longer stays in the ED (14.0% vs. 4.7%, p < 0.001), and had
higher costs per visit (NT$4,814 ± 6,046 vs. 2,779 ± 5,533, p < 0.001). In addition, elderly
patients used 40.8% of total adult ED costs. Older patients have distinct patterns of ED use,
and use emergency services at a higher rate than younger patients. ED staff should be
knowledgeable about the unique and complex presentations of older ED patients.
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It has been established that some segments of the
population use the hospital emergency department
(ED) frequently [1,2]. In general, three distinctive
patient populations have been identified as potentially
overusing EDs [3]: public aid/uninsured patients,
pediatric patients, and elderly patients. The elderly
have a higher than expected rate of ED visits [4]. There
is concern that the overcrowding of EDs has become a
significant problem in many areas of the country [5]. It
will have an even greater impact during the next
several decades, as the size of the elderly population
steadily increases.
As the birth rate has been declining and life
expectancy has been prolonged, there is a significant
change in the age structure of the population in Taiwan
[6]. The percentage of the elderly is steadily increasing.
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In 1989, there were 1.2 million people over 65 years of
age, accounting for 6.0% of the total population. In
1993, there were 1.49 million elderly, accounting for
7.1% of the total population. As a result, Taiwan has
qualified, since 1993, as an aged society according to
the standards of the United Nations. As of the end of
2000, the elderly represented 8.6% (1.9 million) of the
total population. It is projected that by 2011, 10% of the
total population will be over the age of 65 years [7].
The elderly are more likely to have a comorbid
disease  [8 ] .  Not  uncommonly ,  the  c l in ica l
manifestations are significantly different from those
in a younger patient with the same disorder [9,10]. ED
staff face great challenges in making diagnosis and
treatment decisions for the elderly [11]. As the number
of older persons presenting to overcrowded EDs
increases, more attention has focused on the patterns
of ED use by older adults. While it has been well
demonstrated that there is an increasing demand for
emergency medical services by elderly persons [8,12,
13], we still know little about the specifics of the use of
emergency medical care by elderly patients in Taiwan.
ED use by the elderly in the USA has been well
described [8,13–15]. However, in Taiwan, few studies
have been reported, either metropolitan [16] or
hospital-based studies [11,17].
Since its inception in 1995, the National Health
Insurance (NHI) has enrolled 21.4 million people, an
enrolment rate of more than 96%. Thus, by using the
database from the Bureau of the NHI, results from this
study can be generalized to the population in Taiwan
to a high degree. The purpose of this study was to
characterize ED utilization by elderly patients compared
with that by younger patients under the NHI.
MATERIALS AND METHODS
Data sources
Secondary data analysis was applied to two data files:
the NHI claim file for outpatient services in medical
centers for 2000 and the medical facility file for 2000.
The two files were obtained from the NHI Research
Database, provided by the Bureau of the NHI,
Department of Health, and managed by the National
Health Research Institutes.
The outpatient claim file provided summary
statistics for each outpatient visit. Visits to hospital
EDs were extracted from the outpatient claim file by
case type (No = 2). Items selected were hospital
identification number (ID), patient’s ID, date of birth,
gender, cure, admission and discharge dates, co-
p a y m e n t ,  d i a g n o s e s  ( I C D - 9 ,  I n t e r n a t i o n a l
Classification of Diseases, ninth revision), treatment,
and four different charges (physician, treatment, drug,
and total). Hospital attributes, such as hospital ID,
accreditation grade, and area code, were extracted
from the medical facility file. By merging the outpatient
claim file with the medical facility file, we identified
the medical utilization of ED care. Five medical centers
that did not claim their physician fees by triage
categories and individuals whose data were unclear
or missing were excluded, giving a total of 12 medical
centers located in northern, central, southern, and
eastern Taiwan, and a total of 519,003 visits in the
sample.
Data analysis
In Taiwan, patients over 14 years of age are referred to
the adult ED. Therefore, we divided the sample
population into two groups: the elderly, defined as
patients ≥ 65 years old, and the non-elderly, defined as
patients aged 15 to 64 years. Study variables included
age, sex, visits per year, chronic illness, major illness,
co-payment, frequent users of outpatient services,
triage category, length of ED stay, diagnosis, and four
different charges (physician, treatment, drug, and
total).
Chronic illness and major illness are defined by the
NHI. There are 97 chronic illnesses, including cancer,
diabetes mellitus, psychiatric illness, hypertension,
stroke, asthma, liver cirrhosis, and chronic renal failure.
Major illnesses comprise 30 expensive illnesses
requiring long-term medical care, such as cancer,
uremia, chronic psychiatric disorder, congenital
anomaly, acute stroke, respirator dependence, and
major trauma. In addition, the NHI deems those with
more than 24 visits to be frequent users of outpatient
services. There are four triage categories ranked by
level of acuity in Taiwan: category 1, immediately life-
threatening emergency; category 2, potentially life-
threatening emergency; category 3, urgent; and
category 4, non-urgent [16]. Since about 70% of visits
had only one diagnosis, the first diagnosis in the data
was used for our analysis.
All data were managed and analyzed using SPSS
for Windows (Version 10.0, SSPS Inc., Chicago, IL,
USA). Frequency distribution was used to describe the
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demographic characteristics and distribution of the
variables. Chi-squared test and Student’s t-test were
used to determine the differences between the non-
elderly and elderly with regard to each variable. A p
value of less than 0.05 was considered statistically
significant.
RESULTS
Table 1 compares the characteristics of the elderly and
non-elderly. The elderly constituted 96,387 of 394,954
adult ED attendances (24.4%), but accounted for
147,698 of 519,003 visits to the adult ED (28.5%). The
mean number of ED visits per year was 1.53 for the
elderly and 1.24 for the non-elderly (p < 0.001). The
mean age was 74.7 years for the elderly and 36.3 years
for the non-elderly. Within the elderly group, there
was a significantly higher proportion of men than in
the non-elderly group (61.6% vs. 47.7%, p < 0.001).
The elderly were significantly more likely to have
chronic illnesses (11.9% vs. 8.0%, p < 0.001) and major
illnesses than the non-elderly (6.7% vs. 4.1%, p <
0.001). Consequently, the elderly were more than six
times more likely to make no co-payment than the
non-elderly (38.5% vs. 5.8%, p < 0.001). The percentage
of the elderly who were frequent users of outpatient
services under the NHI was nearly three times that of
the non-elderly (28.4% vs. 9.9%, p < 0.001).
Table 2 shows the triage status of patients and their
length of stay in the ED for the 519,003 visits by patient
group. Elderly patients were more likely to have a
Table 1. Characteristics of 394,954 emergency department (ED) visitors by patient group
Items Non-elderly Elderly p value
(n = 298,567) (n = 96,387)
n (%) n (%)
Age, mean (years) 36.3 74.7
Sex < 0.001C
Female 157,13 (52.6) 37,051 (38.4)
Male 141,431 (47.7) 59,336 (61.6)
Chronic illness < 0.001C
No 274,788 (92.0) 84,924 (88.1)
Yes 23,779 (8.0) 11,463 (11.9)
Major illness < 0.001C
No 286,404 (95.9) 89,894 (93.3)
Yes 12,163 (4.1) 6,493 (6.7)
Co-payment < 0.001C
No 17,371 (5.8) 37,103 (38.5)
Yes 281,196 (94.2) 59,284 (61.5)
Frequent users of outpatient services < 0.001C
No 269,139 (90.1) 69,041 (71.6)
Yes 29,428 (9.9) 27,346 (28.4)
Total ED visits 371,305 (71.5) 147,698 (28.5) < 0.001t
Average visits per year 1.24 1.53 < 0.001t
C = Chi-squared test; t = Student’s t-test.
Table 2. Triage category and length of emergency department (ED) stay for 519,003 visits by patient group
Non-elderly Elderly p value*
(n = 371,305) (n = 147,698)
n (%) n (%)
Triage category† < 0.001
1 20,226 (5.4) 18,056 (12.2)
2 142,212 (38.3) 70,601 (47.8)
3 205,683 (55.4) 58,366 (39.5)
4 3,184 (0.9) 675 (0.5)
ED stay < 0.001
< 1 day 353,771 (95.3) 127,079 (86.0)
≥ 1 day 17,534 (4.7) 20,619 (14.0)
*Chi-squared test; †1 = immediately life-threatening emergency; 2 = potentially life-threatening emergency; 3 = urgent; 4 = non-urgent.
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higher level of emergency (triage category 1 and 2)
compared with younger patients (60.0% vs. 43.7%, p <
0.001). The time from ED arrival to disposition was
significantly longer for the elderly group. Elderly
patients were nearly three times more likely to stay
more than 1 day in the ED than were younger patients
(14.0% vs. 4.7%, p < 0.001).
For each ED visit, mean physician fees, treatment
charges, and drug charges were all significantly higher
for the elderly group (p < 0.001) (Table 3). Mean total
charges per visit, including dispensing service charges,
in addition to diagnostic fees, treatment charges, and
drug charges, were also significantly higher for the
elderly compared with the non-elderly (p < 0.001).
The elderly used a total of NT$711 million during the
study year, which accounted for 40.8% of total ED costs.
Diagnosis was analyzed by major ICD-9 diagnostic
codes (Table 4). Circulatory disease was by far the
most common diagnostic group in the elderly, while
injury and poisoning were the most common diagnostic
groups for the non-elderly. Injury was the single most
common diagnosis for both groups (Tables 5 and 6).
Besides injury, the three leading diagnoses for elderly
patients were cancer (7.2%), ischemic heart diseases
(4.5%), and cerebrovascular diseases (4.4%). For
younger patients, they were acute upper respiratory
tract infection (7.4%), abdominal pain of unknown
etiology (7.0%), and acute gastroenteritis (7.0%).
DISCUSSION
This multicenter database study described the patterns
of ED use by the elderly in Taiwan. It showed that
28.5% of adult ED visits were by elderly patients, but
that they represented only 24.4% of the adult ED
Table 4. ICD-9 (International Classification of Diseases, ninth revision) diagnostic group by patient group
Diagnostic group Non-elderly Elderly p value*
(n = 371,305) (n = 147,698)
n (%) n (%)
Infectious diseases 4,857 (1.3) 3,534 (2.4) < 0.001
Neoplasms 12,666 (3.4) 10,883 (7.4) < 0.001
Endocrine/immune disorders 5,701 (1.5) 6,220 (4.2) < 0.001
Diseases of blood 3,345 (0.9) 1,561 (1.1) < 0.001
Mental disorders 6,163 (1.7) 992 (0.7) < 0.001
Nervous/sense organs diseases 12,533 (3.4) 3,373 (2.3) < 0.001
Circulatory diseases 17,141 (4.6) 25,513 (17.3) < 0.001
Respiratory diseases 41,296 (11.1) 17,346 (11.7) < 0.001
Digestive diseases 57,787 (15.6) 18,127 (12.3) < 0.001
Genitourinary diseases 24,646 (6.7) 10,553 (7.1) < 0.001
Musculoskeletal diseases 9,671 (2.6) 4,157 (2.8) < 0.001
Diseases of skin 7,931 (2.1) 2,369 (1.6) < 0.001
Injuries and poisoning 97,356 (26.2) 17,453 (11.8) < 0.001
Others 70,212 (18.9) 25,617 (17.3) < 0.001
*Chi-squared test.
Table 3. Emergency department (ED) charge per visit (mean ± standard deviation) for 519,003 visits by patient group
Charge category Non-elderly Elderly p value*
(n = 371,305) (n = 147,698)
Physician fee 373 ± 97 NT$ 436 ± 212 NT$ < 0.001
Treatment 1,836 ± 3,400 NT$ 3,667 ± 4,841 NT$ < 0.001
Drug 528 ± 4,054 NT$ 656 ± 2,163 NT$ < 0.001
Total charge 2,779 ± 5,533 NT$ 4,814 ± 6,046 NT$ < 0.001
*Student’s t-test.
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Table 6. Ranking of the 20 leading diagnoses for the non-elderly
Diagnosis n (%)
Injury 77,890 (21.0)
Acute upper respiratory tract infection 27,416 (7.4)
Abdominal pain 26,072 (7.0)
Acute gastroenteritis 23,945 (6.4)
Cancer 11,638 (3.1)
Gastritis and duodenitis 8,941 (2.4)
Urinary tract infection 8,695 (2.3)
Urolithiasis 7,893 (2.1)
Nonspecific chest pain 7,250 (2.0)
Headache 6,588 (1.8)
Psychiatric disease 6,163 (1.7)
E-code* 4,789 (1.3)
Ischemic heart disease 3,944 (1.1)
Peptic ulcer disease 3,844 (1.0)
Cerebrovascular disease 3,716 (1.0)
Poison 3,667 (1.0)
Acute bronchitis and bronchiolitis 3,636 (1.0)
Hypertensive disease 3,632 (1.0)
Burn 3,548 (1.0)
Chronic liver disease and cirrhosis 3,422 (0.9)
Others 124,616 (33.5)
Total 371,305 (100.0)
*Supplementary classification of external causes of injury and poisoning in ICD-9.
Table 5. Ranking of the 20 leading diagnoses for the elderly
Diagnosis n (%)
Injury 14,314 (9.7)
Cancer 10,564 (7.2)
Ischemic heart disease 6,649 (4.5)
Cerebrovascular disease 6,500 (4.4)
Abdominal pain 6,371 (4.3)
Hypertensive disease 5,210 (3.5)
Chronic obstructive pulmonary disease 4,686 (3.2)
Urinary tract infection 4,625 (3.1)
Pneumonia 4,164 (2.8)
Diabetes mellitus 3,671 (2.5)
Acute upper respiratory tract infection 3,658 (2.5)
Acute gastroenteritis 3,022 (2.0)
Nonspecific chest pain 2,986 (2.0)
Renal failure 2,791 (1.9)
Cardiac dysrhythmia 2,353 (1.6)
Peptic ulcer disease 2,098 (1.4)
Sepsis 1,974 (1.3)
Cellulitis 1,580 (1.1)
Benign prostatic hyperplasia 1,553 (1.1)
Chronic liver disease and cirrhosis 1,495 (1.0)
Others 57,434 (38.9)
Total 147,698 (100.0)
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population. Disproportionate use of the ED by the
elderly was also reported by Hu et al [16], who found
that 24.3% of all visits to the adult ED were by elderly
patients, but only 8.4% of the general population was
elderly in Taipei City. This finding is consistent with
some Western studies [14,18], and will be of concern as
the aging population continues to increase steadily.
Our data confirm the perception that the elderly
have more chronic medical conditions and major
illnesses. Similar findings have been reported in a
multicenter study by Singal et al [8]. Because of their
comorbid medical conditions, elderly patients are
frequent users of the ED, as shown by this study and
Strange and Chen [13]. We have also demonstrated
that the elderly presenting to the ED have a higher
level of acuity and spent more time in the ED than the
younger adult population. These findings reflect the
complexity and acuity of the medical problems of the
elderly population seeking emergency medical care.
The elderly do not misuse the services of the ED [19].
Apart from the frequency of visits, the elderly use
a marked disproportion of emergency care resources.
In our study, the nearly one-quarter fraction of the
elderly in the adult population using the ED consumed
about 40% of the total adult ED cost. Elderly patients
are more likely to undergo laboratory tests and
radiographic and other studies, take more medication,
and spend more time in the ED. Therefore, they incur
higher charges for their ED services compared with
younger patients [8,14].
The principal diagnoses are strikingly different
between elderly and non-elderly patients. Although
injury and poisoning are the most common ICD-9
diagnostic groups for the non-elderly, circulatory
disease was by far the most common ICD-9 diagnostic
group for the elderly. Injury was the single most
common diagnosis for elderly patients, albeit not as
common as for younger patients. Aside from injury,
the three leading diagnoses in the elderly were cancer,
ischemic heart disease, and cerebrovascular disease.
This finding is consistent with a previous study [16].
The databases used here are based on information
collected and processed to facilitate claims payment.
Such data have been reported as discordant with
clinical information and therefore of limited use in
outcome research [20]. However, for demographic
data such as those described here, financial databases
are as accurate and useful as clinical information
systems [13]. Although a large data set was used, it
should not be treated as a random sample; in fact, it
was a convenient sample. Nevertheless, our study did
characterize the national ED utilization patterns of the
elderly as the 12 medical centers selected were
distributed throughout Taiwan.
CONCLUSION
In conclusion, ED utilization by the elderly differs
significantly from that of younger adults. We have
shown that elderly patients present to the ED more
frequently than their proportion of the population
would suggest and that the elderly seeking emergency
care have a higher level of acuity and use more
healthcare resources than the non-elderly. Elderly ED
patients also have more comorbid medical conditions
and major  i l lnesses ,  which  require  a  more
comprehensive level of care. Therefore, emergency
staff should be knowledgeable about the diagnoses
and treatment choices posed by elderly patients. The
combination of a disproportionate number of ED visits
and a steadily increasing elderly population will create
a major challenge for our healthcare system.
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